Lab:







Name __________________

Observing Chemical Changes


Period _____
INTRODUCTION

Observation is the basis for all of science.  Every observation that is made is combined with other observations in order to come up with laws and theories about the nature of matter.

In chemistry, you will constantly be watching for changes as you do laboratory experiments.  Some of these changes will be very obvious, such as a sudden, dramatic change in color.  Some changes will be almost undetectable, as in the 

slow reaction of oxygen with iron, forming rust.  Sometimes there will be no change at all.  The observation of no change is as important as the observation that change occurs.

You will be able to detect some changes with your unaided senses, such as sight, touch, or smell.  The detection of other changes will require special laboratory equipment.  You may already be familiar with some of the equipment that you will use in this course, such as thermometers and balances.  Other equipment, such as burets and pH paper, may be new to you.  

A measurement is a special type of observation called quantitative.  Whenever possible, quantify the changes that you have observed.  If you think that the mass of the material has decreased, use a balance to find out how much the mass has decreased.  If you observe that the material got hotter or colder, use a thermometer to determine the change in temperature.  Observations that are not measured are referred to as qualitative.

All matter that you will observe will be in the form of a solid, liquid, or gas.  One observation that you should always note is a change in the state of matter.  It is possible that a change in state could simply be a physical change, such as melting or boiling.  However, sometimes the change in state is due to the production of a new substance that exists in a different state at room temperature than the starting materials.  For example, a precipitate is a solid product that forms from mixing two solutions.  Formation of a precipitate indicates a chemical reaction has occurred.  Another example would be the production of a gas, observed as bubbling or fizzing.  This also, indicates that a chemical change has occurred.

 Another indication that a chemical change has taken place is the production of a new material that has a color different that the starting materials.  And if a change in temperature results without adding or removing heat, it can be predicted that a chemical change has occurred.  

In this lab you will learn to make observations of chemical and physical changes and record those changes accurately.  It is important that your observations be as specific and informative as possible. You will also identify and use the appropriate pieces of lab equipment necessary to quantify observations and use the appropriate metric units for changes observed.







1.

PROCEDURE
     You will move station to station for this lab.  Each station is set up with a set of chemicals (described below).  Mix them in the quantities given and observe.  On the Data Table, record your observations. Include in your notes, the states of the chemicals prior to mixing.  Some of the chemicals will be in solid form, while others will be dissolved in water (aqueous).  If you make an observation that you think could be quantified, repeat the experiment making a measurement and record your results.  After completing each reaction, carefully clean the test tube or beaker before going on to the next reaction.

      CAUTION! Sodium hydroxide is caustic and skin that comes in contact 

                      with it must be rinsed with large amounts of water thoroughly.      

      CAUTION! Phenolphthalein is poisonous.  Be careful to keep it out of your 

mouth.  The solvent in phenolphthalein is ethyl alcohol, which is 


flammable.  Be sure that all burners and other flames near your work 

space are extinguished before using phenolphthalein.

      CAUTION! Iodine solution is corrosive to skin and eyes.  Wash spills and 

splashes off your skin immediately, using plenty of water. 

      CAUTION! Barium chloride is very poisonous.  Do not get it in your mouth; 

do not swallow any.

      CAUTION! Thermometers are fragile glass instruments that can break, 


leaving sharp edges.  If the thermometer breaks do not attempt to

                     clean up the liquid contents.  Notify your teacher.

Chemicals Combinations:


A)  ammonium chloride (small scoop)  +  water (1cm high)

B)  calcium chloride (small scoop)    +  water (1cm high)

C)  sodium bicarbonate (small scoop)    +  acetic acid (1cm high)

D)  calcium carbonate (small scoop)    +  acetic acid (1cm high)

E)  sodium hydroxide solution (1cm high)  +  2 drops phenolphthalein

F)   acetic acid (1cm high)  +  2 drops phenolphthalein

G)  sodium bisulfite (1cm high)  +  potassium iodate (1cm high)

H)  starch (tiny amount)  +  water (1cm high)  +  2 drops iodine solution

I)   barium chloride (1cm high)  +  sodium sulfate (1cm high)






2.

PRELAB QUESTIONS
1. What unit should be placed on measurements taken using the:
   a. thermometer in our lab? _________

   b. balance in our lab?  _________

   c. graduated cylinder in our lab?  _________
2. Classify each of the following as a SOLID, LIQUID, or GAS:

   a. carbon dioxide _____________________
d. salt water  _____________________

   b. sugar powder  _____________________
e. baking soda ____________________

   c. water vapor  _______________________  
f. vinegar  _______________________

3. Classify each of the following as a CHEMICAL or PHYSICAL change:

   a. toast burning  ___________________

e. ripping a piece of paper  __________

   b. wax melting  _____________________

f. digestion of food  ________________

   c. water boiling  _____________________
g. rusting of iron  __________________

   d. frying eggs  _____________________

h. brushing hair  __________________

3.
DATA TABLE

A)

B)

C)

D)

E)

F)

G)

H)

I)
4.
CONCLUSIONS 

1 a. At which station(s) did you observe a temperature change? ____________________

   b. Did the temperature go up or down?  ______________________________________

   c. By how much did the temperature change?  __________________________________
2. At which station(s) did you observe a color change?  ____________________________

3. At which station(s) did you observe the formation of a gas?  ______________________

4. At which station(s) did you observe the formation of a precipitate?  _________________

5. At which station(s) did you observe no reaction?  _______________________________

6. List the four observations made during this lab which indicated that a chemical change
    had occurred.
   a.












   b.












   c.












   d.












SYNTHESIS

1. Predict the results of combining the following pairs of chemicals. 

    Base your answers on comparing these pairs of chemicals with similar pairs from the lab.

   a. magnesium carbonate  +  acetic acid  







   b. barium chloride  +  lithium sulfate 







   c. ammonium hydroxide  +  phenolphthalein 






   d. hydrochloric acid  +  phenolphthalein 







   e. barium iodide  +  sodium sulfate  







2. Indicators are chemicals that help to tell the presence of certain other chemicals.  
    Two indicators were used in this lab.  What are these two indicators, and what type 
    of chemicals do they indicate the presence of?


     a)_______________________ indicates the presence of ____________________

     b)_______________________ indicates the presence of ____________________







5. 

Beaker Labels

ammonium chloride  

 water

calcium chloride  


 water

sodium bicarbonate  

 acetic acid

calcium carbonate  


 acetic acid

sodium hydroxide 

  
 phenolphthalein
acetic acid  



 phenolphthalein
sodium bisulfite  


 potassium iodate
starch  




iodine solution
barium chloride  


sodium sulfate

